A Mellin-type representation of the graviton bulk-to-bulk propagator from Ref. [1] in terms of the integral over the product of bulk-to-boundary propagators is derived. A powerful method to calculate Witten diagrams in AdS space is to represent bulk-to-bulk propagators as Mellin integrals over the bulk-to-boundary propagators, calculate the tree-level "star" integrals with vertices over the AdS space and then convert the remaining integrals over the flat space into Mellin transforms of the conformal ratios using Symanzik's star formula [5] (see the discussion in Ref. [6] ). For the scalar propagator with mass m 2 = (∆ − d)∆ the Mellin representation of bulk-to-bulk propagator has the form [6, 7] 
where |x − z|
u(x, y) = (x 0 − y 0 ) 2 + ( x − y) 2 2x 0 y 0 * balitsky@jlab.org is the chordal distance between points x and y and
= r
Here F is the hypergeometric function 2 F 1 and the variable r(u) is defined as r(u) ≡ 1 + u − u(2 + u)
Substituting the integral (2) to Eq. (1) we get
Since r < 1 and the function
is regular in the right half-plane and behaves like λ as ℜλ → ∞ one can close the contour over λ in Eq. (5) in the right semi-plane and get the result as a residue at
It is easy to see that the r.h.s. of Eq. (7) is equal to the bulk-to-bulk scalar propagator [9] . As we mentioned above, the formula (1) is extremely convenient for the calculation of Witten diagrams in the Mellin representation so it would be advantageous to get similar expression for the bulk-to-bulk graviton propagator. This propagator can be represented as [1] 
where D µ is a covariant derivative and
The remaining three functions X(u), Y (u) and Z(u) are gauge artifacts. Hereafter the Greek indices from the first half of alphabet refer to the point x and from the second to y. The Mellin representation of the graviton propagator has the form
where
(and similarly for other J ′ s) while E ij;kl is a traceless symmetric projector
The d-dimensional Latin indices of this projector are raised and lowered with the flat metric. Note that the covariant derivative and the trace of the graviton propagator (10) vanish:
Let us compare the integrand in the formula (10) to bulkto-boundary propagator of the graviton. The general solution of the Dirichlet problem with the boundary datâ h ab has the form [10] :
We see that similarly to the scalar case, the Mellin representation (10) looks like an integral of the product of two bulk-to-boundary propagators with unphysical complex graviton masses m = ±i 
It can be decomposed in the same set of structures as the propagator (8)
A straightforward but somewhat lenghtly calculation yields (cf. Ref. [8] )
for the two physical structures and
for three gauge-dependent ones. Here
One can easily see that the function F Let us discuss the two gauge-invariant structures G(u) and H(u). The corresponding terms in the r.h.s of Eq.
